When to say "no" to a patient with an ovarian tumour and in poor general condition?
Introduction
Neuroendocrine tumours (NET) of the ovary occur very rarely, constituting 0.52-1.72% of all NETs [1] . Primary carcinoids constitute about 0.1% of ovarian tumours and 0.3% of all carcinoids [2] . Among primary neuroendocrine ovarian tumours, there are carcinoids, large-cell carcinomas, and small-cell carcinomas of the hypercalcaemic and lung type [3] . These diseases are divided based on the FIGO classification. In over half of these cases, carcinoids are diagnosed at an early stage and the prognosis is very good at that time with five-year survival of over 90% [4] . At more advanced stages, survival is much worse, and only 33% of the patients survive for over five years [5] .
Neuroendocrine tumours are usually located in the digestive tract (75-85%), and more rarely pertain to the respiratory system (15-25%). Most of them show no clinical symptoms and are diagnosed incidentally. In 20-30% of the patients, the first symptoms are related to the production of hormones, which enables the diagnosis of carcinoid syndrome. The most common symptoms of carcinoid syndrome include flushing and diarrhoea, along with symptoms of bronchospasm and heart damage. These symptoms are related to the hypersecretion of serotonin, and other active substances, and occur in the case of significantly advanced disease in patients with liver metastases [6] . In the case of liver failure due to the presence of metastases, an excess of serotonin flows into the right heart directly with venous flow. The precise pathomechanism of serotonin-induced valve damage is not known -the visible effect is the appearance of lesions mainly in the endocardium and the endothelial layer of large vessels, which manifest as sharply delineated fibrous thickening. These lesions cause morphological, and subsequently mechanical, damage to the valves, mainly those of the right heart, which leads, most often, to regurgitation (and less often to tricuspid stenosis). Cardiological damage is seen in 50% of patients with carcinoid syndrome and it significantly worsens their prognosis due to progressive right-heart failure.
Cardiological carcinoid syndrome (Hedinger syndrome) without other clinical symptoms exists unusually seldom. In the case of the presented patient with a tumour of the right ovary, venous blood flows directly from the inferior vena cava, omitting the portal circulatory system, due to which an excess of serotonin is not metabolised by the hepatocytes, causing "right heart" damage.
Case report
In November 2017, a 63-year-old patient with diagnosis of a tumour of the right ovary, with a diameter of 15 cm, was referred to the Gynaecology Clinic of the Greater Poland Oncology Centre to be qualified for surgical treatment. The patient was in intermediate overall condition, and peripheral cyanosis along with abdominal swelling and swelling of the limbs was notable. The patient complained of dyspnoea on exertion, and increased concentration of CA-125 (cancer antigen-125; 88.66 u/ml) as well as HE4 (human epididymis protein; 159.50 pmol/l) was found. On gynaecological and vaginal sonographic examination, the presence of a right ovarian tumour was confirmed, with a diameter of 15 cm, which, due to its size, constituted an absolute indication for surgical treatment. Sonographic examination of the uterus and left adnexa was insignificant. The patient was referred to a cardiology ward for a full evaluation of the cardiovascular system. Within three weeks of the gynaecological consultation, the patient's overall condition deteriorated significantly -respiratory insufficiency, lower body oedema, and peripheral cyanosis worsened and central cyanosis appeared. The patient was unable to function independently and spent most of her days in a half-sitting position. An echocardiogram revealed severe tricuspid regurgitation, a lack of flap coaptation, and normal ventricular systolic activity. Peripheral blood saturation was 80%. The general clinical picture raised suspicion of carcinoid heart disease. A rise in markers was also observed, with the values beingCa-125 (133 U/ml) and HE4 (496 pmol/l). Bilateral renal retention was found, with ureteral widening, and the presence of free fluid in the lesser pelvis.
The most likely cause of worsening right ventricular insufficiency was pressure on the inferior vena cava cause by a massive tumour of the right ovary; due to this, the patient was transferred to the oncological gynaecology ward. The patient was qualified for a life-saving procedure, having been informed of the high risk of perioperative complications. Anaesthesia and perioperative care for this patient constituted a complex medical problem, because -as well as right ventricular insufficiency -symptoms resulting from pressure on the inferior vena cava were present. Before the procedure, a detailed risk assessment according to the NSQIP (National Surgical Quality Improvement Program) was done -the risk of serious complications, including death, was estimated at 22.7%. The results were discussed during a meeting of the team of gynaecologists and anaesthesiologists, the patient and her family were also informed on the above results. When making the decision to ope rate, the fact that the planned surgical procedure, despite a high risk of complications, was the only possibility of treating the cause, and ultimately made a final diagnosis possible. The removal of the pressure on the vena cava caused by the tumour was a condition for any possible cardiosurgical treatment.
After the procedure, the patient's overall condition was severe -she spent 16 days in the intensive care unit, including nine days of sedation, she was intubated, ventilated mechanically -with an oxygen concentration up to 65% -and also required pharmacological support of the cardiovascular system, as well as diuresis stimulation. A gradual improvement of overall condition was observed. At the time of transfer to the gynaecological ward, the patient was cardiovascularly stable, breathed without dyspnoea even in supine position, was supported with passive oxygen therapy only at times, and had a blood oxygen saturation of 95%. In the final pathological testing, a highly-differentiated (G1) NET of the right ovary was found. On the 20 th day after surgery, the patient was transferred to the endocrinology department, where imaging was performed. An octreoscan did not reveal the presence of NET focal lesions, the patient did not require adjuvant treatment. The patient's general condition improved significantly, and the symptoms of inferior vena cava syndrome withdrew.
Discussion
The average lifespan of patients with cardiac carcinoid syndrome, with symptoms of moderate and severe cardiac insufficiency (NYHA III/IV), is about 11 months. Most patients die due to progressive heart failure due to tricuspid valve regurgitation. The average delay in cardiosurgical treatment due to the lack of clear guidelines for invasive treatment of Hedinger syndrome amounts to 24 months, which significantly worsens the prognosis [7] . Currently, based on a 20-year observation of over 200 patients with cardiac carcinoid syndrome at the Mayo Clinic in the USA, it is thought that early surgical intervention in this group of patients may increase their chances of survival [8] . Three-year survival is noted amongst 31% of patients with cardiac carcinoid syndrome, compared to 60% for those without cardiological involvement [9] .
The main clinical symptoms in the patient discussed here were those of severe right-heart failure and inferior vena cava syndrome, which made surgical intervention a high-risk path. The echocardiographic imaging could have suggested carcinoid heart disease; however, a lack of general symptoms caused by an excess of serotonin suggested a different cause for "right heart" damage. According to the latest guidelines by the Polish Neuroendocrine Tumour Network (Polska Sieć Guzów Neuroendokrynnych) from 2017 regarding the diagnostics and treatment of patients with neuroendocrine tumours, chromogranin concentration is no longer recommended as routine testing, and the serial assessment of chromogranin may be useful for monitoring the course of the disease. In carcinoid syndrome, 5-hyrdoxyindoloacetic acid concentration is used [10] .
The symptoms of carcinoid syndrome were not present in our patient, and the rise of CA-125 and HE4 markers, along with the presence of free fluid in the pelvic cavity, suggested a malignant tumour typical of the ovary. Imaging tests showed no traits of dissemination, which was an argument for taking on the risk of surgery. Considering the possibility of cardiosurgical treatment after the symptoms of inferior vena cava syndrome have subsided, it was decided that an excision of the tumour would be performed. This decision was extremely risky, but an attempt at the procedure gave a chance for remission, or a prognosis improvement, while further symptomatic treatment would have ended up in a rapid death. Although symptomatic treatment with diuretics, digoxin, and limiting the intake of fluids and sodium may alleviate the symptoms of right-heart failure at first, they do not improve the final prognosis. Removal of the primary tumour may be associated with the patient's complete recovery but will not undo the valve damage [11, 12] . The only effective treatment of valve defects due to carcinoid syndrome is cardiosurgical treatment consisting of valve replacement surgery, which decreases the symptoms and increases quality of life. In the case of the presented patient, an active approach caused significant improvement in her overall condition, and thanks to the pathological diagnosis further cardiosurgical treatment is possible. The patient is currently awaiting cardiac surgery.
